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| NTRODUCTI ON

Ai rport pavenment base courses nust be conposed of good quality material in
order to resist shear forces and protect the subgtade from excessive deforma-
tion under aircraft wheel loads. The Federal Aviation Admnistration (FAA)
Advi sory Circulars which specify acceptable types of aggregate material are
provided to airport owners and operators. Such materials are rapidly being
depleted, and in many cases, suitable aggregates nust be transported consider-
able distances to reach airport pavement construction sites at high costs

Research has been acconplished on the use of aggregate filled cells to
inprove the shearing resistance of base courses. Studies on the effectiveness
of griid- and | attice-type reinforcenent to reduce vertical deformation of
pavenment structures over subgrades of various strengths have been pursued in
| aboratories. However, results have not been verified under field conditions
A laboratory grid study (Phase |, Task 4) and field grid tests (Phase I,

Task 5) will be conducted as part of the overall interagency agreenent with a
separate report to be prepared on that work

A |l ess expensive alternative may be the use of geetexitilless to increase
subgrade support. Design guidelines, standardized specifications, and test
met hods are needed by the FAA field and design engineers to permit themto
make deci sions regarding the use of geotextiilles in general aviation airport
pavenent construction

The objective of this study was to conduct a literature search and revi ew
to obtain information on geetextiille applications related to pavenent construc-
tion. The information obtained, if sufficient, could then be used to prepare
gui delines on design application, material specifications, performance crite-
ria, and construction procedures for inproving subgrade support wth geetes-
tiles in general aviation airport pavenents
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LI TERATURE SEARCH RESULTS

The results of this search reveal ed consi derabl e references to published
information on the use of geotextiilles i n aggregate surfaced pavenent con-
struction. However, only limted references are available to published infor-
mati on on geotexitiille usage in flexible pavement road construction, and very
little is related to usage in airport pavenent construction. This published
i nformation includes design guidelines, inportant properties, functions, and
construction/installation procedures prepared by researchers, designers, and
manuf act ur es/ suppl i ers.

A total of 104 different reports, magazine articles, periodicals, books,
and technical papers were reviewed. Responses were received from9 of 22
written comrunications for data/informati on mentioned under the section titled
"Literature Review Sources". Five of the responses contained, in addition to
product information, design guidelines and construction/installation informa-
tion for aggregate surfaced paverments and flexible pavements for roads. (One
source provided information on one of its products used in conjunction with
airport pavenent construction. However, no design guideline information on
geotexitille use specifically for airport pavenent construction was included
with any of the responses. Further information relative to the manufacturer's
product in airport pavement will be given in the section entitled, "Flexible
Pavements for Airports”. A review of the agenda for the 4th Internationa
Conf erence on Geotexitiilles;, Geomembranss and Rel ated Products held May 28-
June 1, 1990 at The Hague, the Netttestandsi<l8®), reveal ed that papers of direct
interest to this study were on geotextiilles rel ated to aggregate surfaced pave-
ments. A conplete bibliography is contained in Appendix A Personal and
written comrunications that were made are included in Appendi x B.

Details on the conposition, materials, types, and manufacturing processing
for geotexitilless are not contained in this report. This information can be
obtained from publications such as "Geotextiille Engi neeri ng Mamsal' (13}’ Desi gn-
ing with Geosynitieeties", (359’ *Construction and Geotechmiizall Engi neering Using
Synt het i ¢ Fabriiss', (3%) WGeotexttiille Design and Construction Guiidellness” ¢51)° and
manuf acturers' product literature. Suggested test methods for deternining
properties and paranmeters for geotextiille sel ection can be obtained from "Gee-
textile Engineering Mamigdl({3)’ and "Geotextiille Design and Construction
Guiithd 1 haes' (‘5D

The results of this study revealed that a conplex structural situation
exi sts when geotexttilless are used in the |ayered system of aggregate surfaced
pavesmets{2(P%4)) and flexi bl e pavenent constticitdon(4)’ In the "Aggregate
Surfaced Pavenments" and "Flexible Pavements for Roads" sections of this
report, various design procedures by manufacturers, and researchers wll be
mentioned. Design procedures for aggregate surfaced pavenents cannot be used
for flexible pavenents for reatss(51> The major difference being the perfor-
mance requirenments. Aggregate surfaced pavenent design usually allows sone
rutting to occur over the life of the structure. However, a paving surface
(concrete or asphalt) cannot be placed on a structure that yields or ruts
under | oad since the surfaces would crack and deteriorate after a few | oad
applications. Long-termfield installations are needed to further verify
t hese procedures and for determining the long-termeffects on geotexitille
preparties. (24.26.2334) i del i ne specifications for various geotextile
applications and functions are needed along with a uniformset of test
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all reinforcement items performed much worse than the control item For a
3-iim. rut, the reinforcenent itenms handled only 100 to 200 passes, and the
control itemhad 600 passes. Under tank traffic (Figure 3), performance was
m xed. The geegtiidi (I1tem 3)) perforned best, followed by the two strongest
geotexttilless (Items 6 and 5), the control (ltem1), and then the two weaker
geotextiilless (Items 4 and 2).. For all three types of traffic, test results
showed that geogriidis performed better than geotextiilless. Results al so showed
that reinforcement material friction properties are critical to performance
and that nmore work needs to be done regarding placenent depths of reinforce-
ment materials.

b.. Geotexttille Functions. Geotexitilless that are used in aggregate surfaced
pavenents on soft subgrades usually fulfill one or nore of the functions of
separation, filtration, drainage, and reiinifoceranentl3*Pg23*7%5%} | nf or nati on on
these functions are given bel ow.

(1) Separation. The separation function, which is considered by
many G345 t o pe the primary function of geotextiilless i n road construction,
prevents contanination of the coarse aggregate by intermixing with the sub-
grade soil, thus preserving the design. This intermxing occurs by either the
aggregate being forced into the subgrade by the action of the applied | oads or
the migration of the subgtade into the aggregate layer. The |oad-spreading
ability of the aggregate depends on continuous contact between individual
pi eces of aggregate. Under applied |oads such as that from vehicle wheels,
the aggregate |ayer deforns. After a sufficient quantity of load repetitions,
the surface of the layer in contact with the subgrade begins to separate,
since the individual pieces of aggregate cannot resist the tension forces. At
the beginning, these separations are small; however, they become larger as the
| oad repetitions continue. The subgrade enters the separations between indi-
vi dual aggregate pieces and soon the pieces "float" in the subgrade. The
aggregate continuity, strength, and |oad spreading ability are reduced. The
interm xi ng of the aggregate and subgtrade continues until the aggregate bear-
ing capacity is reduced to that of the subgrade. As little as 10 to 20 pet-
cent (1843%44* 46547) i ntermi xi ng of subgrade fines can conpletely destroy the
strength of the aggregate layer. Thus, if bearing failure is prevented by the
geottesitike, then the subgrade shoul d be capable of carrying the design | oad
Wi thout distress or deterioration to the pavenent system  However, |ocalized
bearing failures and subsequent subgtade//aggegaitee i nterm xing are only prob-
lems in weak soils (soils with California Bearing Ratio (CBR) val ues of |ess
than 3).. assosm

(2) Filtration. Filtration is the process of allowing water to
easily escape from the soil while retaining the soil in place, thus preventing
contanmi nation of the aggregate |layer and preserving its bearing capacity.

(3) Drainage. Drainage is the function of the geetexttille which
allows the water to rapidly escape from the pavement structure. This prevents
wat er pressures from buil ding up under |oading conditions which could cause
subgrade fail ure.

(4) Reinforcenent. Reinforcement is strengthening of the pavenent
structure by including geotesttiike. This reiinifoeerantatd 212257247’ can be
classified as base and subgtrade restraint, lateral restraint, and nenmbrame-
type support. The geetexidille tends to prevent the aggregate |ayer from

9
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(3) Prevention of contamination of the subbase materials which may
allow nore open-graded free draining aggregate to be considered for use

(4)) Reduction of the depth of excavation required for renoval of
unsui t abl e subgtrade material s.

(5) Reduction of aggregate thickness required to stabilize the sub-
grade. Aggregate reduction in the structural design may or nay not be
consi der ed

(6)) Less subgrade di sturbance during construction

(7)) Maintaining integrity and uniformty of the pavement if settle-
ment of the subgrade occurs. Settlement of subgrade is not prevented by the
geotexitiile; however, its use can result in more uniform settlenent

(8) Reduction of maintenance and extended service |life of pavenent.

(9) Allows water to escape (drain) rapidly fromthe pavenent struc-
ture which will prevent water pressures from building up under |oading condi-
tions that could cause subgtrade fail ure.

d. Geotexttiillee Proverties and Criteria. Tables 1 and 2(7#5% 1ist inpor-
tant geotexitille properties that should be considered for constructability,
durability, mechanical and hydraulic criteria for separation, and reinforce-
ment applications, respectively. The properties listed in those tables cover
the function of a geetexttiille mentioned in prior paragraphs. Al of the prop-
erties listed in these tables may or may not be applicable in every
application

e. Geotexitiille Survivability. Geeotexidille survivability is defined as its
resistance to destruction during placenent and, after installation, the
ability to perform the intended function throughout the design life. The
requi red degree of survivability depends upon the subgtade condition, con-
struction equiprent, first construction lift thickness, cover material type
and construction equipnent. Requirements for geetextiille survivability as a
function of subgrade condition and construction equi pment and a function of

cover material and construction equipnent are presented in Tables 3
aRd 4w 59 respect i vel y.

The geotexttiille sel ection for either tenporary or permanent roads is basi-
cally the same. For a correctly designed road system the stress at the
geotextiille | evel due to aggregate weight and traffic should not be greater
than the bearing capacity of the soil which is | ow (%30 psi) where geotextiilles
are used. The stresses applied during construction nay well be in excess of
those applied to the geotexitille during the design |ife. Therefore, the
sel ection of the geetexttille i s governed usually by stresses anticipated during
construction. However, in order for a geotextiille to retain the desired
properties after installation, it nust be protected from construction damage
such as tearing and pussttmingg g®2¢)> M ni mum strength guidelines required for
t he geotexttilless to survive the nost severe construction anticipated is found
in Tabhe 5 (13:25,30.503) Final specification selection should be based on
specific site condition, experience, and judgnent with the geotexitille
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Table 3
Geeottexttiille Survivability as a Function of
Subgtrade Conditions and Construction Eowiimeer(ti$438p5t)’

Construction Equipment and 6 to

Subgrade Conditions 12 in. Cover Material

Initial Lift Thickness

Low Ground Medi um Ground H gh G ound
Pressure Pressure Pressure
Equi prrent Equi prrent Equi prrent

(54 psi) (>4 psi, %8 psi) (>8 psi)

Subgrade has been cleared of all

obstacl es except grass, weeds, |eaves,

and fine wood debris. Surface is

smooth and |evel such that any shallow

depressions and hunmps do not exceed Low* Moder at e Hi gh

6 in.

in depth and height. Al [arger

depressions are filled. Alternatively,
a snooth working table may be placed.

Subgrade has been cleared of obstacles

| arger than smalll- to mbderate-sized tree

linmbs and rocks. Tree trunks should be

renmoved or covered with a partial working

table. Depressions and hunmps should not Moder at e Hi gh Very High
exceed 18 in. in depth and height.

Larger depressions should be filled.

Mnimal site preparation is required.

Trees may be cut, be dellimbeci, and | eft

in place. Stunps should be cut to

project not nore than 6 in. % above

subgr ade. Fabric may be draped Hi gh Very Hi gh Not
directly over the tree trunks, stunps, Recomended
| arge depressions and hunps, holes,

stream channels, and large boul ders.

Not e:
1.

Recommendations are for 6 to 12 in. initial lift thickness. For
other initial lift thicknesses:

12 to 18 in.: Reduce survivability requirement 1 |evel

18 to 24 in.: Reduce survivability requirement 2 |levels

> 24 in.: Reduce survivability requirenent 3 levels

Survivability levels are, in increasing order: | ow, mpderate, high, and
very high.
For special construction techniques such as preruttttiing, one shoul d
increase fabric survivability requirement 1 |evel.
Pl acenent of excessive initial cover material thickness nmay cause bearing
failure of soft subgrades.
See Table 5.
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survivability verified for major projects by conducting field tests under site
specific conditions

F. Geetexttiille I nstallation Guidliees.13%53) The successful use of gee-
textiles in road construction requires proper installation. Although the
installation techniques appear fairly sinple, a ngjority of the problens with
geotextiilless i n roads have occurred as the result of inproper construction
techniques. |If the geotexittille is ripped or punctured during construction
activities, it will not likely perform as desired. If the geeotexttille is
placed with a lot of winkles or folds, it will not be tensioned, and there-
fore will not provide any reinforcing effect. Qher problens occur due to
insufficient cover over the fabric, rutting of the subgrade prior to placing
the fabric, and placing lift thicknesses such that the bearing capacity of the
soil is exceeded. The follow ng step-by-step procedures should be followed
along with engineering monitoring of all construction activities

(1) The site should be cleared, grubbed, and excavated to design
grade, taking care to strip all top soil, soft soils, or any other unsuitable
mat eri al s. If noderate site conditions exist, i.e., CBR greater than 1,
| i ghtwei ght proofrolling operations should be considered to aid in |ocating
unsuitable materials to be renoved. | sol ated pockets where overexcavation is
required should be graded and backfilled so as to promote positive drainage
Optionally, special drain tiles with outlets installed to drain these isolated
areas could be used

(2) During stripping operations, care should be taken not to disturb
the subgrade. This may require the use of |ightweight dozers or gradk-allls
for low strength, saturated noncohesive and |ow cohesive soils. For extrenely
soft ground, such as peat bog areas, consideration should be given not to
overexcavate the surface materials such that advantage can be taken of the
root mat, if it exists. In this case, all vegetation should be cut off square
at the ground surface. Sawdust or sand can be placed over stunps or roots
t hat extend above the ground surface to cushion the geotexitille. The subgtade
preparation nmust correspond to the survivability properties of the geottexttiike.

(3) Once the subgrade al ong a particular segment of the road align-
ment has been prepared, the geotextiille should be rolled in line with the
pl acement of the new road aggregate. Field operations can be expedited if the
geotextiille i s presewn in the factory to design widths such that it can be
unrolled in one continuous sheet. The geotextiille shoul d not be dragged across
the subgrade. The entire roll should be placed and rolled out as smoothly as
possible. Winkles and folds in the geetextiille shoul d be renmoved by
stretching and staking as required

(4) Parallel rolls of pgeotextiilles shoul d be overl apped, sewn, or tied
as required. Specific requirenents are given |ater

(5) For curves, the geotextiille shoul d be fol ded or cut and overl apped
in the direction of the turn. Folds in the geotextiille shoul d be stapled or

pinned 5 £t on center

(6) When the geotextiille i ntersects an existing pavement area, the
material should extend to the edge of the old system  For wdening or
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case should ruts be blladed down as this woul d decrease the ampunt of aggregate
cover between the ruts.

{(14) Al remaining subbase aggregate should be placed in lifts not
exceeding 9 in. in loose thickness and conpacted to the appropriate
specification density.

. Owartdand 1958 Overlaps can be used to provide continuity between
adj acent geetexitiille sections through frictional resistance between the over-
laps. A sufficient overlap is required to prevent soil from squeezing into
the aggregate at the geotexttiille joint. The amount of overlap depends
primarily on the soil conditions and the potential for equipment to rut the

soil. If the subgrade will not rut under construction activities, only a
m ni mum overlap sufficient to provide sone pullout resistance is required. As
the potential for rutting and squeezing of soil increases, the required over-

lap increases. Since rutting potential can be related to soil strength (CBR),
it can be used as a guideline for the mninmmoverlap required, as shown in
Tabl e 6.

Table 6
Recommended M ni num Overlap Requirenents

CBR M ni_num Qvetllam
G eater than 2 1-- 1.5 ft
1-2 2 -3 ft
0.5 -1 3 £t or sewn
Less than 0.5 Sewn
Al roll ends 3 ft or sewn

The geotextiille can be stapled or pinned at the overlaps to maintain them
during construction activities. The 16~ to 12-ia.~lemg nails shoul d be placed
at a nminimmof 50 ft on centers for parallel rolls and 5 ft on centers for
roll ends.

Fabric widths should be selected such that overlaps of parallel rolls
occur at the center line and at the shoulder. Overlaps should not be placed
along anticipated main wheel path |ocations

Overlaps at the end of rolls should be in the direction of the aggregate
pl acenent (previous roll on top)

h. Seams. Wen seans are required for separation applications, it is
recormended that the seams meet the sane tensile strength requirements for
survivability as required for the geotextiille (Table 5)) in the direction per-
pendicular to the seam (as determined by the same testing methods). Al fac-
tory or field seams should be sewn with thread having the same or greater
durability and strength as the material in the geotexdtike. "J-seans"
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FLEXI BLE PAVEMENTS FOR RQOADS

Revi ew of the information obtained fromthe various sources in this
literature search reveal ed that sone research has been conducted on the use of
geotextiilless in flexible pavenment for road construction. Mich of the work has
been limted to small laboratory studies with little published infornmation on
full-scale field and/or long-terminvestigations. There are various standard
desi gn procedures for flexible and rigid pavenents avail abl e; however, they do
not include the use of geotextilless. This study revealed that there are design
gui del i nes and procedures avail abl e where pgeotexitiilless are consi dered for flex-
i ble pavement road construction. Some of these procedures will be nentioned;
however, details are not given in this report but can be obtained from the
respective references. A brief summary on the npst conprehensive work to date
on geosynitheitiic (geogrid or geotexitille)) use in base courses for flexible pave-
ments is given below along with other items related to geetexttille usage that
are considered to be inportant.

a. Geoswmitheitiic Use I n Flexi ble Pavements. The nost conprehensive work
to date on geosymitheitic (geogeid or geotextiille)) rei nforcement for base courses
for flexible pavenments was conducted by Barksdale, Brown, and Chain(4%13% The
| aboratory research was conducted at the University of Nottingham and the
anal ytical studies were conducted at the Georgia Institute of Technol ogy.

Variables investigated in the laboratory study included the follow ng:

(1) Type and Stiffness of Reinforcement (geogniidkss and hi gh nodul us
woven geotexitiilles))..

(2) Reinforcement Position.
(3) Pavenent Strength.
(4)) Geosynmitheitic Prestressiimg.

(5) Preruttttiimg of the Aggregate Base both with and without
Rei nf or cenent .

The |l aboratory tests consisted of a 1.0- to 1.5-iin.~tthiick asphalt surfacing
pl aced over a 6~ or 8-in.-thiielk aggregate base. The silty clay subgtade had a
CBR of 2.5%. A 1,500-1b novi ng wheel |oad was enployed in the experinents.

(1) Results. The laboratory and analytical results indicated that
geosynithettiic rei nforcenent of an aggregate base can, under the proper condi-
tions, inprove pavenent performance with respect to both permanent deformation
and fatigue. Specific conclusions fromthe study are as follows:

(a) Tvpe and Stiffness of Geosgnmitheitiicz. A geogrid having an open
mesh has the reinforcing capability of a woven geotextiille having a stiffness
approximately two and one-half times as great as the geogridi. A geogriid per -
forms differently than a geetedtike. Test results indicate that the m nimum
stiffness to be used for aggregate reinforcenent applications should be
1,500 | b/in. for geogriids and 4,000 | b/in. for woven geotextiilless.
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AGGREGATE SURFACED AIIRFEEDBSS3®)

In 1987 wehsseer53) worked with US Arny troops of the 52ad Engi neer
Battal i on and designed an aggtegatte-geaitesttike C-130 airfield for the Arny's
Pinen Canyon Maneuver Site near Trinidad, Colorado. The subgradie was a silty
clay soil with a design soaked CBR of 2.9. The design was conpleted using the
Exxon 1 conputer pregeam(f8)> This programis based on the US Arny Corps of
Engi neer's unsurfaced thickness ewittesi#458) and Giroud's and Neiifray 's
desi gn(2%)’ for geotextiille reinforcement. The final design for the 125-kiip
C-130 aircraft was 10 in. of crushed stone base course over a geotexitille with
a grab strength of 270 Ib (see Table 5).. The 60-ft-wide by 5,000-ft-1eig
runway was constructed in March of 1987. Based on its good performance, a
paral | el taxiiway and parking aprons were added in 1983, using the same type
aggregatte-geaitsssttike desi gn procedure.

In August 1988 Webster {53 designed a second aggregaite -geaitxtii ke
C-130 runway, and the 52nd Engi neer Battalion constructed the runway at Fort
Carson, Colorado. This runway replaced the existing Red Devil clay airstrip.
The existing airstrip could not be used during wet weather and required sub-
stantial maintenance due to rutting and erosion of the clay subgtrade soil .
The existing airstrip was reconstructed into a 60-ft-wide by 5,000~ffit--I1eg
runway consisting of 8 in. of crushed aggregate over a geotexttiille neeting the
same requirenents as above. In all three construction projects, a slit-film
woven geotexttiille was delivered as the | owest cost geetexitille meeting the grab
strength requirenents.

No problens were encountered during construction of these airfields. Both
airfield facilities have performed as designed.
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Messrs. B. Clark and D. Jones* revealed that the runway extension was com
pleted as planned. However, the extension was added only as an energency
overrun and was not paved for aircraft traffic. The extension which is
covered with natural grass has been used only twice by aircraft since
installation. No major aircraft, property damage, or loss of |life occurred
during the overruns. There has been minor settlement around pilings that were
installed on the extension for attachment of airfield lighting. The pilings
were installed through the geotextiille fabric.

The article by Gale and Hemdbsssopé¢y’ is another "Case History" given in
the Summer 1984 issue of Geoteehmicedl Fabrics Report. This project involved
extendi ng the taxiway system 2,000 ft to one end of the main runway at the
Duluth International Airport, Duluth, MN. The 2,000 ft of taxiway extension
was over swanp deposited peat soil which ranged in depth from8 to 10 ft. The
grade of the swanp had to be raised from7 to 10 ft in order to tie in with
t he existing taxiway pavenment. Several construction schemes were considered,
however, the decision was made to place a woven geotexitille,, t hen stage | oading
of fill with a final surcharge. It was critical that settlenent of the peat
be kept to a mininum after placenent of the pavenment. To achieve this, an
additional 6 ft fill (surcharge) was placed above the proposed pavenent
surface. The fill placement was conpleted in Novermber 1983. . Settllemesit nea-
surenments nmade in June 1984 ranged from3 to 4 ft which was in the predicted
range. Gale and Henderson's article covered only the planned action for the
spring of 198%. However, conversation with Messrs. Stephen Gal e and Ken
Wennbeng#®+ reveal ed the surcharge was renmoved in the spring of 198%. Final
grade preparation and paving of the taxiway were conpleted during the summrer
of 198%. This paved taxiway has perforned satisfactory w thout any problens
to date.

a. Pertinent Itenms. The functions of geotextiilless presented in the
"Fl exi ble Pavenents for Roads" section of this report should be evaluated when
consi dering the use of geotextiilless in airport pavenent construction. However,
the need for the geotexitille to performas a separator may not be applicable in
airport construction. As previously nentioned in the "Aggregate Surfaced
Paverents" and "Flexible Paverments for Roads" sections of this report, the
need for a geotexttille to provide the separation function exists only when the
strength of the subgradie is |ess than 3 CBR. Flexible pavenent design curves
in Federal Aviation Administration (FAA) Advisory Circul ar 150432006664 f or
aircraft up to 30,000 | b gross weight (Figure 5) list the |ower strength val ue
of the subgrade to be approximately 3.5 CBR. Sinilar curves for aircraft over
30,000 | b gross weight (Figure 6) list the | ower strength value of the sub-
grade to be 3 CBR. The potential benefits of using geotextiilless fflor aggregate
surfaced pavenents and flexible pavements for roads should be investigated
when consi dering geotexitilless. The geotextiille properties and criteria
(Table 1)p,, survivability properties, and characteristics and installation
guidelines presented in the "Aggregate Surfaced Pavenents" section should be

% Personal Conmmunications, 19 March 199@, B. Clark, Allied Fibers, New York,
and 8 May 90, D. Jones, Metropolitan Washington Airport Authority,
Washi ngt on, DC.

%% Personal Communications, 7 My 1990, Stephan M. Gale, Project Consultant,
STS Consultants, Mnneapolis, M\ and Ken Veéenmberg, Assistant Director for
Qperations, Duluth International Airport, Duluth, M\
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RECOMVENDATI ONS

The use of current standard airport design procedures should be continued
Wit hout any structural support attributed to the geotexttilles, if they are
used, until such time design procedures incorporating geotextilles are
devel oped. Geotexttiilless shoul d be considered only for site specific situations
such as:

a. Wen the subgrade strength is § 3 CBR, geotexttilless shoul d be used to
aid in establishing a stable foundation layer on which to construct a pavenent
system

b. On known probl em subgrades subject to rutting even when recommended
FAA design thicknesses are used.

Furt her research shoul d be del ayed on the use of geotextiilles to i nprove
subgrade support for general aviation airports until the results of the |abo-
ratory grid study (Phase I, Task 4) and field grid tests (Phase I, Task 5) are
known.
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